A n increase in left ventricular mass (LVM) occurs in the presence of type 2 diabetes, apparently independent of hypertension (1), but the determinants of this process are unknown. Brachial blood pressure is not representative of that at the ascending aorta (2) because the pressure wave is amplified from central to peripheral arteries. Central blood pressure is probably more clinically important since local pulsatile pressure determines adverse arterial and myocardial remodeling (3,4). Thus, an inaccurate assessment of the contribution of arterial blood pressure to LVM may occur if only brachial blood pressure is taken into consideration. In this study we sought the contribution of central blood pressure (and other interactive factors known to affect wave reflection, e.g., glycemic control and total arterial compliance) to LVM in patients with type 2 diabetes.
THOMAS H. MARWICK, PHD 1
A n increase in left ventricular mass (LVM) occurs in the presence of type 2 diabetes, apparently independent of hypertension (1) , but the determinants of this process are unknown. Brachial blood pressure is not representative of that at the ascending aorta (2) because the pressure wave is amplified from central to peripheral arteries. Central blood pressure is probably more clinically important since local pulsatile pressure determines adverse arterial and myocardial remodeling (3,4). Thus, an inaccurate assessment of the contribution of arterial blood pressure to LVM may occur if only brachial blood pressure is taken into consideration. In this study we sought the contribution of central blood pressure (and other interactive factors known to affect wave reflection, e.g., glycemic control and total arterial compliance) to LVM in patients with type 2 diabetes.
RESEARCH DESIGN AND METHODS -The study population comprised 90 type 2 diabetic patients with normal ejection fractions (Ͼ50%), no history of coronary artery disease, and normal exercise stress echocardiograms. Patients underwent a standard echocardiographic assessment in which LVM was calculated by Devereux's formula (5) and indexed to height 2.7 (g/m 2.7 ; LVM index [LVMI]). Resting supine brachial blood pressures were recorded in duplicate by sphygmomanometry. Central (ascending aortic) blood pressure and total arterial compliance were recorded by simultaneous radial tonometry and echocardiographic pulsed-wave Doppler as previously described (6) . Brachial artery reactivity and carotid intima media thickness were obtained by standard ultrasound methods as previously described (7) .
RESULTS -Patients were stratified into tertiles of LVMI (first tertile 22.6 -40.4, second tertile 40.5-50.9, and third tertile 51.2-97.1 g/m 2.7 ) based on the LVMI range within the study population. As shown in Table 1 , there was a trend (P ϭ 0.05 for both) for a difference in age and triglycerides between the groups. Use of Ca 2ϩ channel blockers was also more frequent among those with increased LVM (P ϭ 0.02). With each LVMI tertile, there was a significant stepwise increase in brachial and central pulse pressure and in brachial and central systolic blood pressure (P Ͻ 0.05 for all). There were no differences between the LVMI tertiles in terms of heart rate, cardiac output, peripheral vascular resistance, or the parameters of vascular function and structure examined in this study, except for total arterial compliance, which reached borderline significance (P ϭ 0.04).
LVMI was positively correlated with brachial pulse pressure (r ϭ 0.31, P ϭ 0.003), central pulse pressure (r ϭ 0.34, P ϭ 0.001), brachial systolic blood pressure (r ϭ 0.32, P ϭ 0.002), central systolic blood pressure (r ϭ 0.36, P ϭ 0.001), and antihypertensive medication (r ϭ 0.24, P ϭ 0.03). Negative associations were observed with pulse pressure amplification (r ϭ Ϫ0.24, P ϭ 0.02) and heart rate (r ϭ Ϫ0.26, P ϭ 0.02), but not with total arterial compliance (r ϭ Ϫ0.08, P ϭ 0.43), glycemic control (r ϭ Ϫ0.10, P ϭ 0.37), or any other biochemical variable (P Ͼ 0.05). A multiple regression model was constructed with LVMI as the dependent variable. The above univariate correlates, in addition to age and BMI, were entered as possible determinants of LVMI. Significant correlations were found for BMI (P ϭ 0.03) and central (P ϭ 0.002) but not peripheral (P ϭ 0.70) pulse pressure (for the model R ϭ 0.32, P ϭ 0.005). Independent predictors of central pulse pressure were duration of type 2 diabetes (P ϭ 0.02), BMI (P ϭ 0.002), and antihypertensive medication (P ϭ 0.01).
CONCLUSIONS -The presence of type 2 diabetes has been reported to be an independent factor contributing to an increase in LVM (1); however, determinants of LVM in this patient group are incompletely understood. The novel finding in this current study was that central (ascending aortic) blood pressure predicted LVMI in patients with type 2 diabetes. This association was observed independently of brachial blood pressure and other known contributors to LVM such as glycemic control and total arterial compli-ance. We also observed central pulse pressure to be independently associated with duration of type 2 diabetes rather than any biochemical index of diabetes control or insulin resistance. Our findings extend previous work in nondiabetic populations whereby the structure of the left ventricle and large central arteries (i.e., carotid) were found to be determined by the shape of the arterial pressure waveform (and, therefore, pulse pressure) at the central site in question, rather than at peripheral sites such as the brachial artery, where blood pressure is traditionally measured (3,4) .
Although central pressure independently predicted LVM in this current study, it was not a powerful association, with our regression model only accounting for ϳ10% of the variability in LVM. It should be noted that our study sample comprised mainly older people, meaning that our findings may not be relevant to younger patients. Also, we cannot discount the possibility that dissimilar antihypertensive medication regimens may have differentially affected vascular and myocardial function and therefore potentially confounded our results. However, the use of antihypertensive medication was included as a predictor variable in multiple regression analysis for determinants of LVMI and was found to be nonsignificant.
Several studies have shown central pressure and indexes of ventricular loading to be significantly elevated in populations with increased cardiovascular risk, despite having the same brachial blood pressure as control subjects (8, 9) . Others have shown central blood pressure to correlate with known predictors of mortality (4, 10) and to predict mortality in highrisk patients (11) independently of brachial blood pressure. Central pressure is subject to alteration by individual physiological factors (i.e., pattern of ventricular ejection, distance to reflectance sites, pulse transit time, and intensity of wave reflection) (2) and medication (12), at least partially independent of peripheral pressure. This evidence, together with our own findings, argues for more widespread use of central pressure monitoring in patients with type 2 diabetes, especially for clinical research purposes. Impact of diabetes on cardiac structure and function: the Strong Heart Study. 
